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Description

[0001] The entire contents of documents cited in this
specification are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The presentinventionrelates to atechnical field
of methods for producing phosphor panels, and more
specifically a method for producing phosphor panels in-
cluding a step of polishing the surface of a phosphor lay-
er.

[0003] Upon exposure to a radiation (e.g. X-rays, o-
rays, B-rays, y-rays, electron beams, and ultraviolet rays),
certain types of phosphors known in the art accumulate
part of the energy of the applied radiation and, in re-
sponse to subsequent application of excitation light such
as visible light, they emit photostimulated luminescence
in an amount that is associated with the accumulated
energy. Called "storage phosphors" or "stimulable phos-
phors", those types of phosphors find use in medical and
various other fields.

[0004] A known example of such use is a radiation im-
age information recording and reproducing system that
employs a stimulable phosphor panel having a film (or
layer) of the stimulable phosphor (which is hereinafter
referred to as a phosphorlayer). The stimulable phosphor
panel is hereinafter referred to simply as the phosphor
panel and is also called the radiation image conversion
sheet. The system has already been commercialized by,
for example, Fuji Photo Film Co., Ltd. under the trade
name of FCR (Fuji Computed Radiography).

[0005] Inthatsystem, a subject such as a human body
is irradiated with X-rays or the like to record radiation
image information about the subject on the phosphor
panel (more specifically, the phosphor layer). After the
radiation image information is thus recorded, the phos-
phor panel is scanned two-dimensionally with excitation
light such as laser light to emit photostimulated lumines-
cence which, in turn, is read photoelectrically to yield an
image signal. Then, an image reproduced on the basis
of the image signal is output as the radiation image of
the subject, typically to a display device such as CRT or
on a recording material such as a photosensitive mate-
rial.

[0006] The phosphor panelis typically prepared by the
following method: Powder of a stimulable phosphor is
dispersed in a solvent containing a binder and other nec-
essary ingredients to make a coating solution, which is
applied to a panel-shaped support made of glass or a
resin, with the applied coating being subsequently dried.
[0007] Alsoknown are phosphor panels which are pre-
pared by forming a phosphor layer on a support through
vacuum film deposition (vapor-phase film deposition)
such as vacuum deposition or sputtering. The phosphor
layer formed by the vacuum film deposition has superior
characteristics in that it is formed in vacuo and hence
has low impurity levels and that being substantially free
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of any ingredients other than the stimulable phosphor as
exemplified by a binder, the phosphor layer has not only
small scatter in performance but also features very highly
efficient luminescence.

[0008] One factor that deteriorates the characteristics
of the phosphor panel having the phosphor layer formed
by vacuum film deposition is that fine irregularities (hill-
ocks) occur on the surface of the phosphor layer.
[0009] The phosphor layer and in particular the layer
made of an alkali halide-based phosphor and having ex-
cellent characteristics has a columnar crystal structure,
butlocal abnormal growth of columnar crystals and fusion
of adjacent columnar crystals are observed in the proc-
ess of their growth, which causes hillocks on the surface
of the phosphor layer. The hillocks can be visually iden-
tified on aradiationimage as point defects and as aresult,
may be detrimental to various diagnoses and tests.
[0010] Moisture absorption in the phosphor layer is an-
other factor that deteriorates the characteristics of the
phosphor panel.

[0011] The phosphor layer and in particular the layer
made of an alkali halide-based stimulable phosphor and
having excellent characteristics is highly hygroscopic
and readily absorbs moisture even in a normal temper-
ature and humidity environment. As aresult, deterioration
ofthe photostimulated luminescence characteristics, that
is, sensitivity and deterioration of the crystallinity of the
stimulable phosphor (for example, the crystal columnar-
ity is impaired in an alkali halide-based stimulable phos-
phor having a columnar structure) may reduce the sharp-
ness of a reproduced image.

[0012] In order to obviate such an inconvenience, it is
known to use a moisture-proof transparent sheet in the
phosphor panel as the moisture-proof protective layer to
seal the phosphor layer in an enclosed region between
the moisture-proof protective layer and the substrate.
[0013] If the hillocks occurring on the surface of the
phosphor layer have a certain height, the moisture-proof
protective layer may catch on the hillocks during the for-
mation of the moisture-proof protective layer on the phos-
phor layer, and the moisture-proof protective layer as-
sumes a tent-like shape, whereby the defective area is
enlarged in the produced phosphor panel.

[0014] In order to solve such a problem, it is known to
polish the surface of the phosphor layer to make it uni-
form.

[0015] For example, according to the phosphor panel
disclosed in JP 3398406 B, a continuous film is formed
on the surface of a phosphor layer composed of columnar
crystals or mechanical treatment is carried out thereon
to flatten the phosphor layer surface and its surface
roughness or the flatness in the surface portions of the
columnar crystals is defined to form the phosphor layer
having a more uniform thickness profile.

[0016] According to the phosphor panel disclosed in
JP 2004-77236 A, the thickness of a phosphor layer is
made uniform by moving a polishing member and a sub-
strate relative to each other with the polishing member
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placed at a predetermined distance from the polishing
reference plane on the surface of the phosphor layer.

SUMMARY OF THE INVENTION

[0017] However, the conventional methods of polish-
ing the surface of the phosphor layer as described in
these publications cannot effectively remove the hillocks
and still cause image defects resulting therefrom.
[0018] Flaws develop on the surface of the phosphor
layer depending on the polishing method, which may lead
to deterioration in image quality.

[0019] The present invention has been accomplished
in order to solve the aforementioned problems and it has
an object of providing a method for producing a phosphor
panel in which hillocks on a phosphor layer can be effec-
tively removed by polishing its surface without causing
deterioration of image quality or other defects resulting
therefrom.

[0020] Anotherobject of the presentinventionis to pro-
vide a method for producing a phosphor panel in which
hillocks on a phosphor layer can be removed positively
with an extremely high efficiency while preventing the
occurrence of image quality deterioration due to surface
polishing.

[0021] To attain its first object, the present invention
provides a method for producing a phosphor panel, com-
prising the steps of: forming a phosphor layer by vacuum
film deposition; estimating a thickness profile of the phos-
phor layer; and polishing a surface of the phosphor layer
by means of a polishing member as it is pressed with a
pressing member that extends in a one-dimensional di-
rection in such a way that a direction in which a thickness
profile of the phosphor layer is more uniform coincides
with the one-dimensional direction in which the pressing
member extends, and the phosphor layer and the polish-
ing member being moved relative to each other in a di-
rection perpendicular to the one-dimensional direction in
which the pressing member extends.

[0022] It is preferred that the method for producing a
phosphor panel further comprises the step of: sealing the
phosphor layer whose surface has been polished with a
moisture-proof protective layer.

[0023] In the present invention, the phosphor layer is
preferably formed of a stimulable phosphor.

[0024] In the present invention, the phosphor layer is
preferably formed of CsBr:Eu.

[0025] In order to attain its second object, the present
invention provides a method for producing a phosphor
panel comprising the steps of:

forming a phosphor layer by vacuum film deposition;
and

polishing a surface of the phosphor layer repeatedly
by means of a polishing member in changed polish-
ing positions on the phosphor layer, with the phos-
phor layer and the polishing member being moved
relative to each other at a distance of from 50 um to
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400 pm.

[0026] In the present invention, it is preferred that the
method for producing a phosphor panel further compris-
es the steps of: estimating a thickness profile of the phos-
phor layer; wherein the surface of the phosphor layer is
polished by means of the polishing member as it is
pressed with a pressing member that extends in a one-
dimensional direction in such a way that a direction in
which the thickness profile of the phosphor layer is more
uniform coincides with the one-dimensional direction in
which the pressing member extends, and the phosphor
layer and the polishing member being moved relative to
each other at the distance of from 50 um to 400 pm in a
direction perpendicular to the one-dimensional direction
in which the pressing member extends.

[0027] In the present invention, the distance at which
the phosphor layer and the polishing member are moved
relative to each other is preferably between 100 wm and
300 pm.

[0028] In the present invention, the phosphor layer
whose surface has been polished is preferably sealed
with a moisture-proof protective layer.

[0029] In the present invention, the phosphor layer is
preferably formed of a stimulable phosphor.

[0030] In the present invention, the phosphor layer is
preferably formed of CsBr:Eu.

[0031] According totheinventive method for producing
phosphor panels, the hillocks occurring on the surface
of the phosphor layer are polished as much as possible
so that there is little likelihood for image quality deterio-
ration to occur from hillocks and, in addition, even when
the phosphor layer is laminated with a moisture-proof
protective layer, there is also little likelihood for the pro-
tective layer to be stretched by an underlying hillock to
assume a tent-like shape, resulting in an enlarged de-
fective area. Since these possibilities are minimized, the
presentinvention enables the production of a high-quality
phosphor panel capable of generating a very sharp ra-
diation image.

[0032] According to the first method of the present in-
vention for producing a phosphor panel, a thickness pro-
file of the phosphor layer is estimated and the surface of
the phosphor layer is polished by means of a polishing
member as it is pressed with a pressing member that
extends in a one-dimensional direction in such a way that
the direction in which the thickness profile of the phosphor
layeris more uniform coincides with the direction in which
the pressing member extends (namely, as the pressing
member holds down the polishing member while it traces
the surface waviness of the phosphor layer), with the
phosphor layer and the polishing member being moved
relative to each other in a direction perpendicular to the
direction in which the pressing member extends. As a
result, hillocks on the phosphor layer can be effectively
polished away. At the same time, the chance of polishing
away any other portions than the hillocks is sufficiently
decreased to reduce the amount by which the phosphor
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layer needs to be polished; further in addition, this will
reduce the chance for the polishing debris to get stuck
between adjacent columnar crystals in the phosphor lay-
er, thereby lowering the chance of deterioration in the
quality of the radiation image to be formed on the phos-
phor panel.

[0033] According to the second method of the present
invention for producing a phosphor panel, the surface of
the phosphor layer is polished repeatedly by means of a
polishing member in changed polishing positions on the
phosphor layer as the phosphor layer and the polishing
member are moved relative to each other at a distance
of from 50 pm to 400 pwm, preferably between 100 pm
and 300 um. As a consequence, the length of flaws that
occur on the surface of the phosphor layer as a result of
its polishing is reduced to sufficiently small values for the
sharpness of the radiation image formed on the phosphor
panel not to be substantially affected. Consequently,
phosphor panels capable of producing sharper radiation
image can be provided in a consistent manner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034]

FIG. 1 is a cross sectional view showing an embod-
iment of a phosphor panel according to the present
invention;

FIG. 2 is a view illustrating an example of a step of
polishing a phosphor layer according to the present
invention; and

FIG. 3 is a view illustrating another example of the
step of polishing the phosphor layer according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0035] A first method of the present invention for pro-
ducing a phosphor panel is described below in detail with
reference to the accompanying drawings. FIG. 1 is a
cross sectional view showing the structure of an embod-
iment of a stimulable phosphor panel produced by the
inventive production method.

[0036] As shown in FIG. 1, a phosphor panel 10 pro-
duced by the inventive production method includes at
least a substrate 12, a stimulable phosphor layer (here-
inafter referred to as a phosphor layer) 14 formed on the
substrate 12 by vacuum film deposition and a moisture-
proof protective layer 16 with which the phosphor layer
14 is sealed to prevent the phosphor layer 14 from ab-
sorbing moisture.

[0037] Thereis no particular limitation on the substrate
12 in the first method of the present invention for produc-
ing a phosphor panel and various types as commonly
used in phosphor panels are usable.

[0038] Exemplary types include plastic films such as
cellulose acetate film, polyester film, polyethylene
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terephthalate film, polyamide film, polyimide film, triace-
tate film, and polycarbonate film; glass plates made of
quartz glass, alkali-free glass, soda glass, heat-resistant
glass (e.g., Pyrex™) and the like; metal sheets such as
aluminum sheet, iron sheet, copper sheet and chromium
sheet; and sheets obtained by forming a coating layer
such as a metal oxide layer on the surfaces of such metal
sheets.

[0039] In the first method of the present invention for
producing a phosphor panel, the phosphor layer 14 is
formed by vacuum film deposition on the surface of the
substrate 12 as described above.

[0040] In the present invention, the substrate 12 may
be composed of only the film or sheet described above.
Alternatively, the substrate 12 may be the one obtained
by forming on the surface of such film or sheet, areflective
film for reflecting photostimulated luminescence thereon,
and further forming on the reflective film a barrier film for
protecting the reflective film.

[0041] In the present invention, there is no particular
limitation on the step prior to forming the phosphor layer
14 and the step as described above can be applied. For
example, the phosphor layer 14 may be formed on the
surface of the substrate 12 obtained by forming a reflec-
tive film for reflecting photostimulated luminescence on
the surface of the substrate 12 and further a barrier film
for protecting the reflective film thereon. Further, the
phosphor layer 14 is preferably a columnar phosphor lay-
er.

[0042] Various materials canbe usedforthe stimulable
phosphor constituting the phosphor layer 14 and pre-
ferred examples are given below.

[0043] Stimulable phosphors disclosed in US
3,859,527 are "SrS:Ce, Sm", "SrS:Eu, Sm", "ThO,:Er",
and "La,0,S:Eu, Sm".

[0044] JP 55-12142 A discloses "ZnS:Cu, Pb",
"BaO-xAl,O5:Eu (0.8 < x < 10)", and stimulable phos-
phors represented by the general formula "M''O-xSiO,:
A". In this formula, M!' is at least one element selected
from the group consisting of Mg, Ca, Sr, Zn, Cd, and Ba,
A is at least one element selected from the group con-
sisting of Ce, Tb, Eu, Tm, Pb, TI, Bi, and Mn, and 0.5 <
x<2.5.

[0045] Stimulable phosphors represented by the gen-
eral formula "LnOX:xA" are disclosed by JP 55-12144 A.
In this formula, Ln is at least one element selected from
the group consisting of La, Y, Gd, and Lu, X is at least
one element selected from Cl and Br, A is at least one
element selected from Ce and Tb, and 0 <x < 0.1.
[0046] Stimulable phosphors represented by the gen-
eral formula " (Ba_,, M2*,)FX:yA" are disclosed by JP
55-12145 A. In this formula, M2* is at least one element
selected from the group consisting of Mg, Ca, Sr, Zn, and
Cd, X is at least one element selected from CI, Br, and
I, Ais at least one element selected from Eu, Tb, Ce, Tm,
Dy, Pr, Ho, Nd, Yb,and Er,0<x<0.6,and0<y <0.2.
[0047] JP 59-38278 A discloses stimulable phosphors
represented by the general formula "xM3(PO,),'NX5:yA"
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or "M3(POy4),'yA". In this formula, M and N are each at
least one element selected from the group consisting of
Mg, Ca, Sr, Ba, Zn, and Cd, X is at least one element
selected from F, Cl, Br, and |, A is at least one element
selected from Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er,
Sb, T, Mn,and Sn, 0 <x<6,and 0 <y < 1.

[0048] Stimulable phosphors are represented by the
general formula "nReX;'mAX'5:xEu" or "nReX; mAX,:
XEu, ySm". In this formula, Re is at least one element
selected from the group consisting of La, Gd, Y, and Lu,
A is at least one element selected from Ba, Sr, and Ca,
X and X' are each at least one element selected from F,
Cl,andBr,1 X 104 <x<3 X101, 1 X 104<y<1X
10-1,and 1 X 103 <n/m <7 x 10-1.

[0049] Alkali halide-based stimulable phosphors rep-
resented by the general formula "M!X-aM!IX’5-bM!IX"5:
cA" are disclosed by JP 61-72087 A. In this formula, M!
represents at least one element selected from the group
consisting of Li, Na, K, Rb, and Cs. M!! represents at least
one divalent metal selected from the group consisting of
Be, Mg, Ca, Sr, Ba, Zn, Cd, Cu, and Ni. M!!l represents
at least one trivalent metal selected from the group con-
sisting of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy,
Ho, Er, Tm, Yb, Lu, Al, Ga, and In. X, X', and X" each
represent at least one element selected from the group
consisting of F, Cl, Br, and I. A represents at least one
element selected from the group consisting of Eu, Tb,
Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, Gd, Lu, Sm, Y, TI, Na,
Ag, Cu,Bi,andMg,0<a<0.5,0<b<0.5,and0<c<0.2.
[0050] Stimulable phosphors represented by the gen-
eral formula "(Ba,.,, ML )F,-aBaX,:yEu, zA" are dis-
closed by JP 56-116777 A. In this formula, M!! is at least
one element selected from the group consisting of Be,
Mg, Ca, Sr, Zn, and Cd, Xis atleast one element selected
from Cl, Br, and |, A is at least one element selected from
Zrand Sc,0.5<a<1.250<x<1,1x106<y<2x
10'and 0<z<1 X 102,

[0051] Stimulable phosphors represented by the gen-
eral formula "M!IOX:xCe" are disclosed by JP 58-69281
A. In this formula, M!!l is at least one trivalent metal se-
lected from the group consisting of Pr, Nd, Pm, Sm, Eu,
Tb, Dy, Ho, Er, Tm, Yb, and Bi, X is at least one element
selected from Cl and Br, and 0 < x < 0.1.

[0052] Stimulable phosphors represented by the gen-
eral formula "Ba;_,M,L,FX: yEu2*" are disclosed by JP
58-206678 A. In this formula, M is at least one element
selected from the group consisting of Li, Na, K, Rb, and
Cs, L is at least one trivalent metal selected from the
group consisting of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu, Al, Ga, In, and Tl, X is at least
one element selected from Cl, Br,and I, 1 X 102<x <
0.5,0<y<0.1,and a is x/2.

[0053] Stimulable phosphors represented by the gen-
eral formula "MIFX-aM!X-bMIIX",-cMIX 5-xA:
yEuZ*" are disclosed by JP 59-75200 A. In this formula,
M!l'is at least one element selected from the group con-
sisting of Ba, Sr, and Ca, M! is at least one element se-
lected from Li, Na, K, Rb, and Cs, Ml is at least one
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divalent metal selected from Be and Mg, M!!! is at least
one trivalent metal selected from the group consisting of
Al, Ga, In, and TI, A is a metal oxide, X, X', and X" are
each at least one element selected from the group con-
sisting of F, Cl, Br,and1,0<a<2,0<b<1Xx102,0<
c<1x102,anda+b+c>=10%6,0<x<0.5,and0<y<0.2.
[0054] Alkali halide-based stimulable phosphors dis-
closed by JP 61-72087 A are preferred because they
have excellent photostimulated luminescence character-
istics and the effect of the present invention is advanta-
geously obtained. Alkali halide-based stimulable phos-
phors in which M! contains atleast Cs, X contains at least
Br, and A is Eu or Bi are more preferred, and stimulable
phosphors represented by the general formula "CsBr:Eu"
are most preferred.

[0055] There is no particular limitation on the method
of forming the phosphor layer 14 made of such a stimu-
lable phosphor and various vacuum film deposition tech-
nigues such as vacuum deposition, sputtering and CVD
(chemical vapor deposition) can be employed.

[0056] Among others, vacuum deposition is preferable
in consideration of productivity or the like. Multi-source
vacuum deposition in which a material for a phosphor
component and a material for an activator component
are separately evaporated under heating is more prefer-
able. For example, the phosphor layer 14 of "CsBr:Eu"
is preferably formed by multi-source vacuum deposition
in which cesium bromide (CsBr) as the material for the
phosphor component and europium bromide (EuBr, (x
is generally 2 to 3)) as the material for the activator com-
ponent are separately evaporated under heating.
[0057] There is no particular limitation on the heating
method used in vacuum deposition. For example, the
phosphor layer 14 may be formed through electron beam
heating employing an electron gun or the like, or through
resistance heating. When the phosphor layer 14 is
formed through multi-source vacuum deposition, all ma-
terials may be evaporated under heating by the same
heating means (such as electron beam heating). Alter-
natively, the material for the phosphor component may
be evaporated under heating through electron beam
heating, and the material for the activator component,
which is in a trace amount, may be evaporated under
heating through resistance heating.

[0058] There is also no particular limitation on the con-
ditions under which the phosphor layer 14 is formed
through deposition, and the conditions are determined
as appropriate in accordance with the film deposition
method used, the composition of the phosphor layer 14
to be formed and other factors. For example, in the case
of vacuum deposition, film deposition is preferably car-
ried out at a degree of vacuum of 1 X 105 Pato 1 X 102
Pa and a deposition rate of 0.05 um/min to 300 uwm/min.
In the case of multi-source vacuum deposition, the evap-
oration rates of both the materials are controlled so that
the ratio of the matrix component content to the activator
component content falls within a desired range.

[0059] According to the study made by the inventor of
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the presentinvention, when any of the various stimulable
phosphors described above, particularly an alkali halide-
based stimulable phosphor, and more particularly a
phosphor represented by "CsBr:Eu" is deposited in vac-
uo to form the phosphor layer 14, film deposition is pref-
erably carried out by evacuating once a system to a high
degree of vacuum; and introducing argon gas, nitrogen
gas, or the like into the system to adjust the internal pres-
sure to a degree of vacuum of about 0.1 Pa to 2 Pa and
particularly about 0.5 Pato 1.5 Pa (this degree of vacuum
is hereinafter referred to as medium vacuum).

[0060] The phosphor layer 14 formed may be heated
at 50°C to 400°C during film deposition through heating
of the substrate or the like.

[0061] The phosphor layer 14 may be formed by a
method commonly used in the art in which the layer is
formed as the substrate rotates (more specifically, ro-
tates on its axis or around some other element, or both
on its axis and around some other element). However,
the phosphor layer 14 is preferably formed by arranging
evaporation sources in one direction and linearly trans-
porting the substrate in a direction perpendicular to the
direction in which the evaporation sources are arranged,
more preferably by linearly and reciprocally transporting
the substrate several times. Use of such a forming meth-
od allows the phosphor layer 14 formed to have a more
uniform thickness.

[0062] Thereisalsono particularlimitation onthe thick-
ness of the phosphor layer 14 formed. However, the
phosphor layer 14 preferably has a thickness of 10 to
1,000 wm and more preferably 20 to 800 wm.

[0063] In an embodiment of the first method of the
present invention for producing a phosphor panel, a vac-
uum deposition device that carries out vacuum deposi-
tion as the substrate 12 is being linearly transported is
employed to form the phosphor layer 14 on the substrate
12.

[0064] In the first method of the present invention for
producing a phosphor panel, the thus formed phosphor
layer 14 is subjected to heat treatment (annealing) to
have excellent photostimulated luminescence character-
istics.

[0065] Heat treatment as used herein refers to a treat-
ment that includes at least one of the state in which the
phosphor layer 14 formed is kept at a temperature of 100
°C or higher and the state in which the temperature of
the phosphor layer 14 formed is increased or decreased
at a rate exceeding 10°C/min.

[0066] The phosphor layer 14 can be heat-treated by
any known method such as a method employing a firing
furnace. Heat treatment can also be carried out by em-
ploying any vacuum deposition device that has a means
for heating the substrate 12.

[0067] There is no particular limitation on the condi-
tions under which the phosphor layer 14 is heat-treated.
For example, heat treatment is preferably carried out un-
der an inert atmosphere such as a nitrogen atmosphere
at 50°C to 600°C (particularly 100°C to 300°C) for 10
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minutes to 10 hours (particularly 30 minutes to 3 hours).
[0068] In the first method of the present invention for
producing a phosphor panel, after the phosphor layer 14
has been heat-treated, the surface of the phosphor layer
14 is polished to effectively eliminate hillocks 30 (see
FIG. 2) occurring on the surface of the phosphor layer 14.
[0069] In the first method of the present invention for
producing a phosphor panel, the polishing treatment on
the surface of the phosphor layer is carried out as follows:
A thickness profile of the phosphor layer is estimated and
the surface of the phosphor layer is polished by means
of a polishing member as it is pressed with a pressing
member that extends in a one-dimensional direction in
such a way that the direction in which the thickness profile
of the phosphor layer 14 is more uniform coincides with
the direction in which the pressing member extends
(namely, its rotational axis direction), with the phosphor
layer and the polishing member being moved relative to
each other in a direction perpendicular to the direction in
which the pressing member extends.

[0070] Now referring to FIG. 2, an exemplary step of
polishing the surface of the phosphor layer 14 in the first
method of the present invention for producing a phosphor
panel is described below in detail. FIG. 2 is a view illus-
trating the step of polishing the phosphor layer in the first
method of the presentinvention for producing a phosphor
panel.

[0071] A polishing apparatus indicated by 20 in FIG. 2
comprises a feed section 24 for feeding a web of lapping
tape 22, a pressing roll 26 as a pressing member which
brings the lapping tape 22 into contact with the phosphor
layer 14 as the former is positioned with respect to the
latter, and a take-up section 28 for winding up the tape
22. The polishing apparatus 20 is so adapted that it is
moved in its entirety by a moving mechanism (not shown)
in the direction of a two-headed arrow b (in the polishing
direction).

[0072] In the case under consideration, the surface of
the phosphor layer 14 is polished by means of the lapping
tape 22 inweb form of a specified width which is conveyed
by a feed/take-up drive mechanism.

[0073] The polishing step depicted in FIG. 2 is de-
scribed below more specifically. The polishing apparatus
20 used in this step is so designed that the surface of the
phosphor layer 14 formed on the substrate 12 is polished
by means of the lapping tape 22 in web form as it is
pressed under the pressing roll 26 while it is conveyed
in a longitudinal direction, whereby the phosphor layer
14 and the lapping tape 22 are moved relative to each
other as they are driven in mutual contact, and a phos-
phor sheet 32 is moved in a direction opposite to the
transport direction of the lapping tape 22.

[0074] In the first method of the present invention for
producing a phosphor panel, the pressing roll 26 is used
as the pressing member but this is not the sole case of
the present invention and otherwise shaped members
may be employed, such as a cylindrical contact roll and
a pad in the form of a quadrangular prism. There is also
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no particular limitation on the length of the pressing roll
26 as measured along its axis of rotation; however, in
order to ensure efficient and uniform polishing, the axial
length of the pressing roll 26 is preferably greater than
the size of the phosphor layer 14 as measured in the
direction in which the pressing roll 26 extends.

[0075] The polishing apparatus 20 may be moved by
various known mechanisms, including a rack-and-pinion
mechanism and a ball screw mechanism, that can trans-
form the rotation of a motor and other drive sources. The
polishing apparatus 20 may be moved in one direction,
or reciprocally with the direction of movement being
changed periodically. In the latter case, the rate (frequen-
cy) of changing the direction of movement may be deter-
mined as appropriate.

[0076] As for the speed at which the phosphor sheet
32 and the lapping tape 22 are moved relative to each
other (the contact speed of the polishing member) may
be determined as appropriate for the characteristics of
the phosphor layer and those of the polishing member;
in the embodiment under consideration, the phosphor
layer (CsBr:Eu) is relatively soft and a sufficiently high
polishing speed can be attained even if the speed of rel-
ative movement is low.

[0077] On the following pages, the procedure of pol-
ishing the phosphor layer 14 with the polishing apparatus
20 is described in detail.

[0078] The phosphor sheet 32 having the phosphor
layer 14 deposited on the substrate 12 is then subjected
to the step of polishing with the polishing apparatus 20.
[0079] To setthe phosphorsheet 32, it may be brought
into engagement with a sheet support table 34 by means
of a known engaging member. As a preliminary step, a
thickness profile of the phosphor layer 14 is estimated
and then the phosphor sheet 32 is set on the sheet sup-
port table 34 in such a way that the direction in which the
thickness profile of the phosphor layer 14 is more uniform
is parallel to the axis of rotation of the pressing roll 26.
[0080] The thickness profile of the phosphor layer 14
may be estimated by preliminary measurement with an
external instrument such as a film thickness gage. Alter-
natively, if a film deposition method of interest is such
that an approximate thickness profile can be derived from
it, one may adopt that data as such. Take, for example,
a method in which evaporation sources are arranged in
one direction and a film is deposited on the substrate 12
as it is transported linearly (reciprocally) in a direction
perpendicular to the linear array of evaporation sources.
Because of the inherent nature of this method, a wavy
profile usually occurs to the phosphor layer 14 in a direc-
tion perpendicular to the transport of the substrate 12
and eventually the thickness profile of the phosphor layer
14 becomes less uniform in that direction than in the di-
rection in which the substrate 12 is transported. Conse-
quently, if the method under consideration is employed
to deposit the phosphor layer 14, one does not need to
measure its thickness profile in order to determine the
direction in which the substrate 12 should be transported
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but may simply set the phosphor sheet 32 on the sheet
support table 34 in such a way that the direction in which
the thickness profile of the phosphor layer 14 is more
uniform, namely, the direction in which the substrate 12
is transported during film deposition is parallel to the axis
of rotation of the pressing roll 26.

[0081] In the next step, the polishing apparatus 20 is
adjusted in position so that it registers with a predeter-
mined POLISH START position on the surface of the
phosphorlayer 14 anditis then set to provide the required
amount of polishing. This positional adjustment may be
performed by any suitable method such as placing the
polishing apparatus 20 on guide rails provided in preset
positions.

[0082] When the setting of the phosphor sheet 32 and
the positioning of the polishing apparatus 20 have been
completed, one starts to feed the lapping tape 22 in the
polishing apparatus 20 and then actuates the moving (re-
ciprocating) mechanism (not shown) so that the polishing
apparatus 20 is driven from the state shown in FIG. 2 to
the right (of the arrow b) while the pressing roll 26 is
pressed against the lapping tape 22, whereupon the sur-
face of the lapping tape 22 contacts the surface of the
phosphor layer 14 in the phosphor sheet 32 and starts
to polish the phosphor layer 14. Usually, the polishing
step ends at the point in time when the polishing appa-
ratus 20 has passed over the phosphor sheet 32.
[0083] It should also be noted that when the setting of
the phosphor sheet 32 and the positioning of the polishing
apparatus 20 have been completed, the feed of the lap-
ping tape 22 from the feed section 24 and its wind-up by
the take-up section 28 may be repeated to perform pol-
ishing; alternatively, the substrate 12 may be driven to
perform polishing.

[0084] The roughness of the lapping tape 22 used to
perform surface polishing and the duration of time for
which the phosphor sheet 32 is polished using that tape
may be determined by preliminary empirical measure-
ment.

[0085] Other parameters such as the frequency at
which the lapping tape 22 is repeatedly used may also
be determined empirically to some extent.

[0086] In the first method of the present invention for
producing a phosphor panel, a thickness profile of the
phosphor layer 14 is first estimated and the surface of
the phosphor layer 14 is then polished by means of the
lapping tape 22 as it is pressed under the pressing roller
26 which extends in a one-dimensional direction in such
a way that the direction in which the thickness profile of
the phosphor layer 14 is more uniform coincides with the
direction in which the pressing roll 16 extends (namely,
its rotational axis direction), with the phosphor layer 14
and the lapping tape 22 pressed under the pressing roller
26 being moved relative to each other in a direction per-
pendicular to the axis of rotation of the pressing roll 26.
As aresult, the lapping tape 22 can trace the wavy surface
of the phosphor layer 14 as it is pressed under the press-
ing roller 26, whereby delamination of the lapping tape
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22 from the phosphor layer 14 on account of its greater
deviation from uniformity in thickness profile such as wav-
iness can be effectively prevented to ensure that the lap-
ping tape 22 is positively pressed against the entire sur-
face of the phosphor layer 14. Consequently, any hillocks
30 that have been formed on the surface of the phosphor
layer 14 can also be positively polished away, no matter
how small they are. Since it becomes possible to effec-
tively polish away the hillocks 30, the chance of polishing
away any other portions than the hillocks 30 is sufficiently
decreased to reduce the amount by which the phosphor
layer 14 needs to be polished; further in addition, this will
reduce the chance for the polishing debris to get stuck
between adjacent columnar crystals in the phosphor lay-
er 14, thereby lowering the chance of deterioration in the
quality of the radiation image to be formed on the phos-
phor panel.

[0087] Furthermore, according to the study made by
the inventor of the present invention, in order that image
defects due to the hillocks 30 are prevented more effec-
tively, their height a is preferably controlled to 10 uwm or
less; in addition, as already mentioned, if the moisture-
proof protective layer 16 is lifted by a hillock 30 to assume
a tent-like shape, image deterioration is also likely to oc-
cur; in order to prevent this problem more positively, the
hillock’s height a is preferably controlled to 2 pum or less.
With the conventional known method of polishing the sur-
face of the phosphor layer 14, it has been impossible to
fabricate a phosphor panel having the phosphor layer 14
with hillocks 30 whose height a is preferably 10 pm or
less, more preferably 2 um or less. However, according
to the first method of the present invention, the phosphor
panel 10 having the phosphor layer 14 with hillocks 30
whose height a is preferably 10 wm or less, more pref-
erably 2 umorless, canbe fabricated in an advantageous
way.

[0088] Now, the step of polishing the surface of the
phosphor layer 14 in the second method of the present
invention for producing a phosphor panel is described in
detail with reference to FIG. 3 which illustrates how the
phosphor layer is polished according to the present in-
vention by a different method than what is shown in FIG.
2.

[0089] The second method of the present invention for
producing a phosphor panel can be implemented in ba-
sically the same manner as the first method, except for
the step described below of polishing the phosphor layer
14. Hence, the following description only concerns that
portion of the step of polishing the phosphor layer 14
which differs from the first method of the presentinvention
for producing a phosphor panel.

[0090] Like the first method of the present invention
for producing a phosphor panel, the second method
starts with forming the phosphor layer 14 on the substrate
12, then performs heat treatment, and polishes the sur-
face of the phosphor layer 14.

[0091] In the second method of the present invention
for producing a phosphor panel, the surface of the phos-
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phor layer 14 is polished repeatedly by means of the lap-
ping sheet 22 as a polishing member in changed polish-
ing positions on the phosphor layer 14, with the phosphor
layer 14 and the lapping tape 22 being moved relative to
each other at a distance of from 50 um to 400 pum, pref-
erably between 100 pm and 300 wm. There are no par-
ticular limitations other than polishing the surface of the
phosphor layer 14.

[0092] The polishing apparatus generally indicated by
38 in FIG. 3 only differs from the polishing apparatus 20
of FIG. 2 in that a pad 36 in the form of a quadrangular
prism is used as a pressing member, and all other mem-
bers that are the same as those used in the polishing
apparatus 20 are identified by like numerals.

[0093] Inthe polishing apparatus 38, the pad 36 press-
es the lapping sheet 22 against the phosphor layer 14
and by reciprocating the whole of the polishing apparatus
38 in directions perpendicular to the direction in which
the pad 36 extends or by reciprocating the phosphor
sheet 32 in the same directions, the phosphor layer 14
and the lapping tape 22 are moved relative to each other
for polishing the phosphor layer 14.

[0094] In the polishing apparatus 38 which is used in
the second method of the presentinvention for producing
a phosphor panel, the distance at which the phosphor
layer 14 and the lapping tape 22 are moved relative to
each other in one polishing cycle is controlled to lie be-
tween 50 um and 400 wm, preferably between 100 um
and 300 pm. As shown conceptually in FIG. 3 by chain
double-dashed lines, this polishing procedure is repeat-
ed several times in changed polishing positions on the
phosphor layer 14, whereby its entire surface is polished.
For every polishing cycle or after each passage of a pre-
determined number of polishing cycles with the distance
of relative movement adjusted to lie between 50 um and
400 pm, preferably between 100 wm and 300 pm, the
lapping tape 22 is transported from the feed section 24
to the take-up section 28 so that a new supply of the
lapping tape 22 is used for polishing the phosphor layer
14.

[0095] The pad 36 in the form of a quadrangular prism
may be mentioned as an advantageous example of the
pressing member to be used in the polishing apparatus
38; various other pressing members can of course be
employed, as exemplified by one having a sufficiently
larger area than the phosphor layer 14 to ensure that its
surface can be polished in one action, and the pressing
roll used in the polishing apparatus 20. There is also no
particular limitation on the length of the pressing member
as measuredin the direction in which it extends; however,
in order to ensure efficient and uniform polishing, the
length of the pressing member is preferably greater than
the width of the phosphor layer 14 as measured in a di-
rection parallel to the direction in which the pad 36 ex-
tends.

[0096] The mechanism for causing the phosphor layer
14 and the lapping tape 22 to move relative to each other
in the polishing apparatus 38 may be selected from
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among various known types, including a rack-and-pinion
mechanism and a ball screw mechanism. The moving
mechanism for changing the polishing position on the
phosphor layer 14 may be the same as above or, alter-
natively, it may be any other known mechanism. It should
be noted here that the mechanism for effecting relative
movement and the moving mechanism for changing the
polishing position may be the same or different.

[0097] As for the speed at which the phosphor sheet
32 and the lapping tape 22 are moved relative to each
other (the contact speed of the polishing member) may
be determined as appropriate for the characteristics of
the phosphor layer and those of the polishing member;
in the embodiment under consideration, the phosphor
layer (CsBr:Eu) is relatively soft and a sufficiently high
polishing speed can be attained even if the speed of rel-
ative movement is low.

[0098] On the following pages, the procedure of pol-
ishing the phosphor layer with the polishing apparatus
38 is described in detail.

[0099] The phosphor sheet 32 which has the phosphor
layer 14 deposited on the substrate 12 by the same pro-
cedure as in the first method of the present invention for
producing a phosphor panel is then subjected to the step
of polishing with the polishing apparatus 38.

[0100] To setthe phosphorsheet 32, it may be brought
into engagement with the sheet support table 34 by
means of a known engaging member. Like the first meth-
od of the presentinvention for producing a phosphor pan-
el, the second method is preferably such that the phos-
phor sheet 32 is set on the sheet support table 34 in such
a way that the direction in which the pad 36 in the form
of a quadrangular prism in the polishing apparatus 38
extends is parallel to the direction in which the thickness
profile of the phosphor layer 14 is more uniform.

[0101] First, the polishing apparatus 38 is adjusted in
position so that it registers with a predetermined POLISH
START position on the surface of the phosphor layer 14
and it is then set to provide the required amount of pol-
ishing. This positional adjustment may be performed by
any suitable method such as placing the polishing appa-
ratus 38 on guide rails provided in preset positions.
[0102] When the setting of the phosphor sheet 32 and
the positioning of the polishing apparatus 38 have been
completed, one starts to feed the lapping tape 22 in the
polishing apparatus 38 and then actuates the moving (re-
ciprocating) mechanism (not shown) so that the polishing
apparatus 38 is driven from the state shown in FIG. 3 to
the right (of an arrow d) while the pad 36 is pressed
against the lapping tape 22, whereupon the surface of
the lapping tape 22 contacts the surface of the phosphor
layer 14 in the phosphor sheet 32 and starts to polish the
phosphor layer 14. In this case, the polishing is repeated
several timesin changed polishing positions on the phos-
phor layer 14, with the phosphor layer 14 and the lapping
tape 22 being moved relative to each other at a distance
of from 50 pm to 400 pm, preferably between 100 pm
and 300 p.m, whereby the surface of the phosphor layer
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14 is polished. Usually, the polishing step ends at the
pointin time when the polishing apparatus 38 has passed
over the phosphor sheet 32.

[0103] The roughness of the lapping tape 22 used to
perform surface polishing and the duration of time for
which the phosphor sheet 32 is polished using that tape
may be determined by preliminary empirical measure-
ment.

[0104] Other parameters such as the frequency at
which the lapping tape 22 is repeatedly used may also
be determined empirically to some extent.

[0105] In the second method of the present invention
for producing a phosphor panel, the polishing is repeated
several timesin changed polishing positions on the phos-
phor layer 14 as the phosphor layer 14 and the lapping
tape 22 as a polishing member are moved relative to
each other at a distance of from 50 um to 400 pm.
[0106] In this case, the distance at which the phosphor
layer 14 and the lapping tape 22 as a polishing member
are moved relative to each other is preferably great
enough to ensure that the height of hillocks is lowered
with rapidity. On the other hand, as the phosphor layer
14 is progressively polished by its relative movement with
respect to the lapping tape 22, flaws may accordingly
develop in amounts that depend on the distance of the
relative movement. The flaws are not serious enough to
render the fabricated phosphor panel.irreparably unsuit-
able for use but they must be manipulated by an image
correcting scheme that is commonly employed in radia-
tion image reading apparatuses. In other words, by re-
peating the polishing step several times in changed pol-
ishing positions on the phosphor layer 14 as the phosphor
layer 14 and the lapping tape 22 as a polishing member
are moved relative to each other at a distance of from 50
pm to 400 wm, the two requirements, one for increasing
the speed of the polishing step and the other for minimiz-
ing the load of the image correcting scheme, can be met
efficiently so that the polishing is performed with high
efficiency while, at the same time, the flaws that develop
from the polishing step are just long enough to cause
noise atcomparable levels to the noise from the phosphor
panel 10 but they are by no means longer than that and
can be erased together with the noise by performing sub-
sequent image processing on the phosphor panel 10.
Hence, the fabricated phosphor panel has satisfactory
graininess.

[0107] In the second method of the present invention
for producing a phosphor panel, it is preferred that the
polishing be repeated several times in changed polishing
positions on the phosphor layer 14 as the phosphor layer
14 and the lapping tape 22 as a polishing member are
moved relative to each other at a distance of from 100
pm to 300 pm.

[0108] As mentioned above, the distance at which the
phosphor layer 14 and the lapping tape 22 as a polishing
member are moved relative to each other is preferably
great enough to ensure that the height a of hillocks 30 is
lowered with rapidity. On the other hand, as the phosphor
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layer 14 is progressively polished by its relative move-
ment with respect to the lapping tape 22, flaws may ac-
cordingly develop in amounts that depend on the dis-
tance of the relative movement. The flaws are not serious
enough to render the fabricated phosphor panel irrepa-
rably unsuitable for use but they must be manipulated by
an image correcting scheme that is commonly employed
in radiation image reading apparatuses. Many of the cur-
rently used radiation image reading apparatuses set 100
pm as the unit size of one reading pixel and if any ab-
normal pixel occurs, it is necessary to correct a square
region that is created by adding one pixel to the abnormal
pixel. If the distance of the relative movement is 100 pm,
a square region equivalent to (1+1)2 = 4 pixels must be
corrected; if the distance of the relative movement is 200
wm, a square region equivalent to (2+1)2 = 9 pixels must
be corrected; and if the distance of the relative movement
is 300 um, a square region equivalent to (3+1)2 = 16
pixels must be corrected; the greater the number of pixels
that need to be corrected, the longer time is required to
effect correction.

[0109] Therefore, the presentinventor tried to compro-
mise the time required to lower the height of hillocks 30
against the time required to erase the polishing-associ-
ated flaws in the step of correcting the radiation image
being read from the phosphor panel 10; as a result of the
intensive studies made to attain that object, the inventor
found that an optimum distance at which the phosphor
layer 14 and the lapping tape 22 as a polishing member
should be moved relative to each other in the process of
fabricating the phosphor panel 10 was between 100 pm
and 300 pm.

[0110] As already mentioned, the pressing member
that can be used in the second method of the present
invention for producing a phosphor panel is by no means
limited to the type that extends in a one-dimensional di-
rection as exemplified by the pad 36 in the form of a
quadrangular prism and it is also possible to use a press-
ing member so shaped as to cover the entire surface of
the phosphorlayer 14. Nevertheless, in the second meth-
od of the presentinvention for producing a phosphor pan-
el, itis particularly preferred that the surface of the phos-
phor layer 14 be polished by means of the lapping tape
22 as it is pressed with a pressing member that extends
in a one-dimensional direction in such a way that the
direction in which the pressing member extends is par-
allel to the direction in which the thickness profile of the
phosphor layer 14 is more uniform, and the phosphor
layer 14 and the lapping tape 22 being moved relative to
each other in a direction perpendicular to the direction in
which the pressing member extends. The reason is as
follows: in the second method, like the first method of the
present invention for producing a phosphor panel, the
lapping tape 22 can trace the wavy surface of the phos-
phor layer 14 as it is pressed under the pad 36 in the
form of a quadrangular prism, whereby delamination of
the lapping tape 22 from the phosphor layer 14 on ac-
count of its greater deviation from uniformity in thickness
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profile such as waviness can be effectively prevented to
ensure that the lapping tape 22 is positively pressed
against the entire surface of the phosphor layer 14. Con-
sequently, any hillocks 30 that have been formed on the
surface of the phosphor layer 14 can also be positively
polished away, no matter how small they are. As a con-
sequence, in the second method, too, a phosphor panel
10 having the phosphor layer 14 with hillocks 30 whose
height a is reduced to 10 wm or less in order that image
defects due to the hillocks 30 are prevented, or a phos-
phor panel 10 having the phosphor layer 14 with hillocks
30 whose height a is reduced to 2 um or less in order to
effectively prevent any image quality deterioration that
may occur if the moisture-proof protective layer 16 is lifted
by a hillock 30 to assume a tent-like shape can be fabri-
cated in an advantageous way.

[0111] As a further advantage of the second method
of the present invention for producing a phosphor panel,
the flaws that develop from the polishing step are just
long enough to cause noise at comparable levels to the
noise from the fabricated phosphor panel 10 but they are
by no means longer than that and can be erased together
with the noise by performing subsequentimage process-
ing on the phosphor panel 10. Hence, phosphor panels
that produce very sharp radiation image can be fabricat-
ed in a consistent manner.

[0112] The phosphor layer 14 that has been thus
formed by the first or second method of the present in-
vention for producing a phosphor panel is highly hygro-
scopic and its characteristics readily deteriorate due to
moisture absorption. Therefore, the phosphor layer 14 is
sealed in an enclosed region between the moisture-proof
protective layer 16 and the substrate 12 in order to pre-
vent moisture absorption.

[0113] The moisture-proof protective layer 16 is not
particularly limited as long as it has sufficient moisture
resistance, and various types thereof can be used. For
example, the moisture-proof protective layer 16 is formed
of 3 layers on a polyethylene terephthalate (PET) film:
an SiO,, film; a hybrid layer of SiO, and polyvinyl alcohol
(PVA); and an SiO, film. Other preferable examples of
the moisture-proof protective layer 16 include: a glass
plate (film); a film of resin such as polyethylene tereph-
thalate or polycarbonate; and a film having an inorganic
substance such as SiO,, Al,O, or SiC deposited on the
resin film. For formation of the moisture-proof protective
layer 16 having 3 layers of SiO, film/hybrid layer of SiO,
and PVA/SIO, film on the PET film, the SiO, films may
be formed through sputtering and the hybrid layer of SiO,
and PVA may be formed through a sol-gel process, for
example. The hybrid layer is preferably formed to have
a ratio of PVA to SiO, of 1: 1.

[0114] There is no particular limitation on the method
of sealing the phosphor layer 14 with the moisture-proof
protective layer 16. An exemplary method includes ad-
hering the moisture-proof protective layer 16 to the sur-
face of the substrate 12 with an adhesive. In the present
invention, the moisture-proof protective layer 16 is only
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adhered to the surface of the substrate 12, but is prefer-
ably adhered to both the surface of the substrate 12 and
the surface of the phosphor layer 14 as in the illustrated
case in order to obtain the phosphor panel 10 having
more excellent durability.

[0115] According to the first and second methods of
the present invention for producing a phosphor panel,
the height a of each of the hillocks 30 on the surface of
the phosphor layer 14 can be reduced to 2 pum or less,
so that the moisture-proof protective layer 16 is not con-
siderably lifted by the hillocks 30 during the formation of
the moisture-proof protective layer 16 on the phosphor
layer 14, and the defective area is prevented from being
enlarged due to such film lifting.

[0116] The method for producing the phosphor layer
10 has no particular limitation on the step after the phos-
phor layer 14 has been sealed.

[0117] While the method for producing phosphor pan-
els according to the present invention has been de-
scribed above in detail, the invention is by no means lim-
ited to the foregoing embodiments and it should be un-
derstood that various improvements and modifications
can of course be made without departing from the scope
and spirit of the invention.

Claims

1. A method for producing a phosphor panel, compris-
ing the steps of:

forming a phosphor layer by vacuum film depo-
sition;

estimating a thickness profile of the phosphor
layer; and

polishing a surface of the phosphor layer by
means of a polishing member as it is pressed
with a pressing member that extends in a one-
dimensional direction in such a way that a direc-
tion in which a thickness profile of the phosphor
layer is more uniform coincides with the one-
dimensional direction in which the pressing
member extends, and the phosphor layer and
the polishing member being moved relative to
each other in a direction perpendicular to the
one-dimensional direction in which the pressing
member extends.

2. The method for producing a phosphor panel accord-
ing to claim 1, further comprising the step of: sealing
the phosphor layer whose surface has been polished
with a moisture-proof protective layer.

3. The method for producing a phosphor panel accord-
ing to claim 1 or 2, wherein the phosphor layer is

formed of a stimulable phosphor.

4. The method for producing a phosphor panel accord-
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ing to any one of claims 1 to 3, wherein the phosphor
layer is formed of CsBr:Eu.

5. Amethod for producing a phosphor panel comprising
the steps of:

forming a phosphor layer by vacuum film depo-
sition; and

polishing a surface of the phosphor layer repeat-
edly by means of a polishingmember in changed
polishing positions on the phosphor layer, with
the phosphor layer and the polishing member
being moved relative to each other at a distance
of from 50 pm to 400 pm.

6. The method for producing a phosphor panel accord-
ing to claim 5, further comprising the step of:

estimating a thickness profile of the phosphor
layer;

wherein the surface of the phosphor layer is pol-
ished by means of the polishing member as it is
pressed with a pressing member that extends
in a one-dimensional direction in such a way that
a direction in which the thickness profile of the
phosphor layer is more uniform coincides with
the one-dimensional direction in which the
pressing member extends, and the phosphor
layer and the polishing member being moved
relative to each other at the distance of from 50
prmto 400 nmin a direction perpendicular to the
one-dimensional direction in which the pressing
member extends.

7. The method for producing a phosphor panel accord-
ing to claim 5 or 6, wherein the distance at which the
phosphor layer and the polishing member are moved
relative to each other is between 100 pm and 300
pm.

8. The method for producing a phosphor panel accord-
ing to any one of claims 5 to 7, wherein the phosphor
layer whose surface has been polished is sealed with
a moisture-proof protective layer.

9. The method for producing a phosphor panel accord-
ing to any one of claims 5 to 8, the phosphor layer
is formed of a stimulable phosphor.

10. The method for producing a phosphor panel accord-
ing to any one of claims 5 to 9, the phosphor layer
is formed of CsBr:Eu.
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